Introduction
Dendrimers are three-dimensional, globular, highly-branched macromolecules made up of a central core surrounded by repetitive units all enclosed by a terminal group shell. They can be synthesized with highly controllable sizes (they are monodisperse) determined by the core type, extent of branching, and nature of the end groups. Dendrimers also assemble into monolayers on technologically interesting substrates using simple cleaning, dipping, and rinsing procedures. In this condensed monolayer phase dendrimers can act as surfactants mediating the growth of ultra-flat films, and create novel nanomechanical, adhesive, frictional, and tribological behavior. We have recently reported on the dramatically enhanced quality (superior flatness and adhesion) of metal films deposited on dendrimer monolayers. The effects observed are likely related to at least partial penetration of the deposited metal into the dendrimer underlayer. To better understand substrate/dendrimer monolayer/adlayer interactions and how they determine the distinct physical, mechanical, and chemical properties of the resulting dendrimerbased nanocomposites, we are examining the structure and nanomechanical response of metal films formed with and without dendrimer mediation in one sample by atomic force, lateral force, and force modulation microscopy (AFM, LFM, and FMM) . 
Schematic of competing interaction system: 25% C12 -PAMAM G4 / Pentanol on Mica.
The charged state of mica surface and dendrimer domains are proposed as the origin of the long-range repulsive interaction; the short range attraction is the interphase boundary energy. 
Objective
• To make 1 monolayer (1 ML) thick dendrimer nanopatterns as templates for the study of metal dendrimer interactions. Competition between short range interphase boundary energy (attractive) and long range electrostatic interaction (repulsive) establishes the scale of the patterns. 
Samples
• The G4-25%C12 Dendrimer used has a hydrodynamic diameter of ~10.7 nm by dynamic light scattering, its monolayer (ML) adsorbed on a substrate would be expected to have a height of 4 -5 nm because it 'collapses' when adsorbed onto substrate surface.
• Mica as substrate and Au for the metal films 
After Au deposition

Conclusions
A simple aerosol spray method is used to make self-assembled dendrimer monolayer patterns. These 2D structures were used as substrates for growth of sputtered Au films to form Au/mica and Au/dendrimer/mica films on single samples. The intermixing between Au and the dendrimer monolayer was directly observed to be 1.7 nm by AFM. LFM results indicate that the friction between the tip and dendrimer molecules is larger than that between the tip and the mica substrate. LFM, FMM, and step height measurements were also used to conclude that Au is absorbed by the dendrimer layer up to an equivalent thickness of Au of 1.7 nm and beyond this a Au film grows on top of both the dendrimer-mediated and bare mica surface.
